Characterization of DNA-directed RNA polymerases in isolated macronuclei of the ciliated protozoan Tetrahymena thermophila. Effects of purified ornithine decarboxylase and amine compounds.
The possible regulatory interactions of purified ornithine decarboxylase with DNA-directed RNA polymerases in isolated macronuclei from the ciliated protozoan Tetrahymena thermophila were studied. It has been found that highly purified ODC (specific activity 10.2 mumols CO2 x h-1 x mg-1), even at activities of 37,500 nmol CO2 x h-1 per ml failed to alter RNA polymerase activity in the in vitro transcription assay in the presence or absence of the substrate L-ornithine at 20mM. The naturally occurring di- and polyamines putrescine, spermidine, and spermine stimulated in-vitro-transcription in isolated macronuclei more at optimal Mg2+/Mn(2+)-concentrations than at suboptimal concentrations, suggesting that polyamines act via a mechanism which is distinct from that of the inorganic cations. Of the monovalent amine compounds tested, (NH4)+ at high concentrations between 40 and 50mM slightly stimulated activity whereas the onset of stimulation by the organic amine compounds, piperidine and cyclohexylamine, was inversely related to the hydrophobicity of each particular compound. In the series of divalent amines, the correct distance between the N-atoms appeared to be very important since ethylenediamine and piperazine did not stimulate significantly but did inhibit at concentrations above 5 mM. 1,3-Diaminopropane stimulated slightly but inhibited above 10 mM, whereas the 1,4-diamino compounds putrescine and 1,4-diaminocyclohexane (DAC) were equally potent stimulators with the more hydrophobic one, DAC, reaching the maximum at lower concentrations than putrescine. For the trivalent amines, the influence of correct spacing seems not to be as important: N-(2-aminoethyl)piperazine stimulated very similar to spermidine.(ABSTRACT TRUNCATED AT 250 WORDS)